Introduction
The cost for use of free trade agreement (FTA) tariff schemes has become an important issue in the policy discussions about FTAs. When exporting to FTA member countries, firms can enjoy the benefit of using FTA tariff rates, which are lower than the general tariff rates, such as the most favored nation (MFN) rates. However, in general, FTA users need to bear some costs. FTA users must comply with the rules of origin (RoOs), in order to take advantage of using FTA tariff schemes. To certify the "originality" of their products, exporters must submit various documents including a list of inputs, production flow chart, production instructions, invoices for each input, contract documents, and so on. For this documentation work, the exporters may establish a division or assign staff in charge of FTA utilization. With these documents, exporters apply for certificates of origin (CoOs) to the authority, in order to use the FTA tariff schemes. This kind of documentation incurs some costs for FTA utilization. As a result, even when exporting to FTA member countries, only productive exporters who can earn enough benefit to offset these costs will be able to use FTA schemes. 1 Several studies have estimated the costs for FTA utilization. Applying the threshold regression approach to the utilization rate of Cotonou preferences, Francois et al. (2006) found that the tariff equivalent costs of using the scheme ranged between 4 percent and 4.5 percent. Hayakawa (2011) showed that by employing the threshold regression method that the average tariff equivalent of fixed costs for use of FTA for all existing FTAs in the world is estimated to be around 3 percent. Cadot and de Melo (2007) is a survey article on this literature, concluding that such fixed costs range between 3 percent and 5 percent of the product price. Some studies estimated the absolute values of FTA utilization costs. Ulloa and Wagner (2013) computed the costs directly by employing the data on FTA utilization for exports from Chile to the U.S. They found that the 75th percentile was around US$3,000 in the year of entry into force (around US$200 for the median) and the costs decreased by 60-80 percent in the following one to two years. By employing the firm level data from the Generalized System of Preferences (GSP) utilization for exporting apparel products to Europe from Bangladesh and by developing the theoretical model on firms' preferential scheme utilization, Cherkashin et al. (2015) structurally estimated the costs (they called these the documentation costs of RoO compliance), which were US$4,240.
2
In this paper, by following the approach adopted in Ulloa and Wagner (2013) , we add new evidence on the costs for FTA utilization to that literature. According to some mild assumptions, they theoretically showed that the FTA utilization (fixed) costs are equal to the tariff margin (i.e. the difference between the MFN rates and FTA rates) multiplied by the exports (we call this the saving amount of tariff payments), under the situation where total profits from FTA use and non-use become the same. A challenging issue is how to obtain such a level of exports, or "cutoff exports". Ulloa and Wagner (2013) obtained the data by estimating the cumulative density of exports. From the theoretical point of view, the cumulative density at the cutoff exports becomes equal to the share of exports under MFN schemes. Thus, with the cumulative density of exports for each product and the product level data fir FTA utilization, they can compute the cutoff exports.
Our detailed data on firms' FTA utilization enable us to measure FTA utilization costs more directly and simply compared to the previous studies. Our dataset is shipment level Customs data for Thai imports. This has information not only on the firms, source countries, and commodities, but also on the tariff schemes (e.g., FTA scheme or MFN scheme) used for the imports. Recently, several empirical papers used shipment level data (e.g. Amiti et al., 2014; Berman et al. 2012; Eaton et al., 2011 The rest of this paper is organized as follows. The next section, Section 2, explains our methodology for measuring FTA utilization costs. Section 3 provides an overview of our dataset. Section 4 reports the estimates for FTA utilization costs and examines differences across industries and RoOs. Finally, Section 5 concludes this paper.
The Methodology
In this section, we explain our methodology for quantifying the FTA utilization costs.
The idea behind this is simple. 4 Exporters are heterogeneous in terms of productivity.
The exporters with the higher productivity are more likely to use FTA schemes for 3 The exception is Cherkashin et al. (2015) . However, their data set includes only data for the apparel industry. On the other hand, our data set covers all industries. 4 For more details, see Ulloa and Wagner (2013) .
exporting because such firms in general have a larger export volume and thus the larger amount of saving in tariff payments through the use of FTA tariff rates (i.e. benefit from FTA utilization). From the theoretical point of view, such benefit should be equal to the cost for FTA utilization for a firm with productivity for which the total profit from FTA use becomes indifferent from that from the use of MFN rates (i.e. productivity cutoff between FTA use and non-use). That is, the saving amount of tariff payments for a firm with cutoff productivity can be seen as the cost for FTA utilization.
Therefore, a critical issue is how to identify a firm with suitable cutoff productivity.
From the empirical point of view, two kinds of firm are candidates for such a study. One is a firm with minimum exports under the FTA scheme, while the other is a firm with maximum exports under the MFN scheme. Theoretically the difference between the minimum exports under FTA rates and the maximum exports under MFN rates should be zero or negligible. However, in reality, the difference may be large. Furthermore, there may be the cases that the maximum exports under MFN rates exceed the minimum exports under FTA rates.
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Considering the difference between these two kinds of exports, we propose some measures. Since our dataset is for import data, below we explain our method from the import side. We define the saving amount of tariff payments for firm f's imports of product p from country i in a year t as follows.
= ( − ) × .
MFNipt and FTAipt are MFN rates and FTA rates for importing product p from country i in year t, respectively. IMP S fipt denotes firm f's imports of product p from country i in year t under scheme S (i.e. S = {FTA scheme, MFN scheme}). Based on the above discussion on cutoff firms, we compute the saving amount of tariff payments by employing not only the trade values under FTA schemes but also those under MFN schemes. 6 As a result, 5 This case does not happen in the theoretical model by Ulloa and Wagner (2013) or Demidova and Krishna (2008) because they assume the "pecking-order" nature between a firm's productivity and the choice to use a FTA. 6 The use of imports under MFN schemes is because, as mentioned above, those values might be closer to imports by exporters with cutoff productivity. However, notice that (MFN − FTA) * IMP exactly shows the actual saving amount of tariff payments only when we compute a variable IMP by employing imports under FTA schemes, not MFN schemes. Namely, we use (MFN − FTA) * IMP to when there are both FTA users and non-users importing product p from country i in year t (we call this case "partial utilization"), the FTA utilization costs for importing product p from country i in year t (denoted by Costipt) lie within the following range.
There are two other cases to be considered. One is that there are no FTA users (called "no utilization"), while the other is that all firms import under FTA rates (called "full utilization"). These cases happen because the number of firms is finite in any country and productivity distribution has some support (i.e. lowest and highest productivity levels).
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As a result, in the case of no utilization, the FTA utilization costs will lie within the following range.
∈ (max{ } , ∞).
Namely, the case of no utilization implies that the observed maximum amount of tariff saving is not large enough to cover the FTA utilization costs. In the case of full utilization, the range of FTA utilization costs can be shown as follows.
This case implies that even the observed minimum amount of tariff saving can cover the FTA utilization costs.
Later, we take an overview of some basic statistics for FTA utilization costs. For this convenience, we define our estimated point for these costs as follows.
compute the hypothetical saving amount of tariff payments for exporters with cutoff productivity. 7 Helpman et al. (2008) assume the cumulative productivity distribution function with support in specifying the gravity equation.
Namely, our estimated point is at the lower boundary of FTA utilization costs in the case of no utilization and at the upper boundary of FTA utilization costs in the case of full utilization. As a confirmation, we also define the estimated point in the case of partial utilization as max{ } or min{ }.
Last, there are four noteworthy points. First, we can compute the FTA utilization costs only for products with positive imports under any tariff scheme. Second, firms may decide FTA utilization based on the future inter-temporal benefits or the benefits for each shipment, rather than that for annual benefits. Thus, we calculate the FTA utilization costs by employing not only the annual import data but also the import data based on another time-dimension, i.e., daily import data. Third, our estimated FTA utilization costs include not only fixed costs but also variable costs (if any). In complying with the RoO, FTA users may need to change their procurement sources from the optimal sources, and suffer from the rise of variable costs. 8 In the above method, we cannot differentiate variable and fixed costs for FTA utilization. Fourth, since our dataset is import data (not export data), a firm may import a product from a country under both FTA rates and MFN rates. This is likely to happen if the firm imports from multiple exporters (e.g. productive exporters and less productive exporters). In our calculation, we include both kinds of imports.
Overview of the Dataset
Before calculating the FTA utilization costs, we take a brief overview of several tables about FTA utilization costs and trade under FTA schemes. Table 1 shows the fees for issuance of CoOs in major Asia-Pacific countries. Such fees are one of the observable costs for FTA utilization. The fee is relatively expensive in developed countries such as Australia, Japan, and New Zealand. In addition to these developed countries, it is also expensive in Cambodia, amounting to 50US dollars (15US dollars for small quantities).
In most other countries, the fee is trivial. In Thailand, for example, it is free of charge in the case of online certification and one dollar in the case of manual certification. It is also free of charge for exporting from Korea. If the total costs for FTA utilization are in general around four thousand US dollars as estimated in the previous studies, the fees for issuing
CoOs will occupy a trivial share of the total costs. In the following, we present an overview of our dataset. As of January 2014, Thailand has concluded several FTAs. 9 Since the launch of the ASEAN Free Trade Area (AFTA) in 1993, Thailand has signed and implemented five bilateral FTAs with Australia, New
Zealand, India, Japan, and Peru. In addition, Thailand, together with the other ASEAN members, has concluded five regional agreements with China (ASEAN-China FTA, ACFTA), Japan, Korea (ASEAN-Korea FTA, AKFTA), India, Australia and New
Zealand. In this paper, we focus on Thai imports from China and Korea, namely ACFTA and AKFTA because, except for these two countries and Peru, Thailand has both bilateral and multilateral FTA schemes with the other FTA partners. In the case of multiple FTA schemes, the firms' decision on FTA use will be qualitatively different; firms will choose the tariff scheme from among the MFN rates, bilateral FTA rates, and multilateral FTA rates rather than simply from between the MFN and FTA rates. Since it is beyond the scope of this paper to take into account such complicated decisions on tariff schemes, we simply focus on trading pairs in which only a single FTA scheme is available, i.e., China (HS) eight-digit code, export country, firm's ID, tariff scheme (e.g., MFN, FTA), and import value in Thai Baht (THB). Basically, as mentioned in the previous section, we use the data on imports aggregated according to years in addition to the HS eight-digit code, export countries (i.e. China and Korea), firms, and tariff schemes. We call this dataset the "Annual data". Later, we also employ data on imports aggregated from the daily imports, which we call the "Daily data". We classify tariff schemes into three categories including MFN, FTA, and the other schemes. The other schemes include imports under schemes of bonded warehouses, free zones, investment promotions, duty drawbacks under Section 19 bis, and duty drawbacks for re-exports. 11 Although the choice of such other schemes 9 The list of FTAs by Thailand is available in Table A1 in the Appendix. 10 As mentioned in the introduction section, this data set is confidential and obtained from the Customs Department, Kingdom of Thailand. 11 Goods imported under the schemes of bonded warehouses, free zones, and investment promotions may be exempt from Customs duties subject to certain conditions. The duty drawback under Section have important implications in our analysis (as in the above-mentioned case of choices among MFN and multiple FTA schemes), we do not consider them and focus only on the MFN and FTA schemes when calculating the FTA utilization costs. Table 2 Two additional findings are of interest in 
FTA Utilization Costs
In this section, following the method proposed in Section 2, we calculated the FTA utilization costs. The results of the calculation of the FTA utilization costs using the Annual data are presented in the panel "Annual: Average" in Table 4 . In this As mentioned in the introductory section, the previous studies estimated the preferential tariff scheme utilization costs at around three to four thousand US dollars.
Thus, our estimates on the median values are similar to those in the previous studies.
In 2011, as mentioned above, those are around two thousand US dollars for exporting from China and one thousand US dollars for exporting from Korea. These amounts are much higher than the CoO fees reported in Table 1 . It should be reminded that there is no charge in the case of Korea. Thus, we can say that most of the FTA utilization costs consist of not CoO fees but mainly the cost of preparing the documents as mentioned in the introductory section. In other words, the example of these costs includes the expenses for the labor to handle the documentation work. Also, one simple interpretation on the low utilization cost in Korea is that the various kinds of public support for the firms' FTA utilization in Korea reduce the FTA utilization cost (see, for example, Cheong, 2014) . In addition, one should note again that the mean values of the calculated utilization costs are much larger than the median values.
13
We also compute FTA utilization costs in different ways. In the panel "Daily:
Average" in Table 4 , we use the Daily data. We observe more or less similar patterns for FTA utilization costs for China and Korea to that found using the Annual data, although the absolute values using the two datasets are naturally different. The panels are extremely low, less than two thousand THB (sixty one US dollars).
Next, we examine the product (HS 8-digit) level relationship between the costs for exporting from Korea and China, which is depicted in Figure 1 . In this figure, we restrict products only to those for which FTA utilization costs can be calculated for both Korea and China. The utilization costs presented in "Annual: Average" in 2011
in Table 4 are used for drawing this figure. From this figure, we can see a positive relationship, implying that products with higher costs in China also have the same higher costs in Korea. However, since for some products there is a huge gap in the utilization costs between exporting from China and Korea, the magnitude of FTA utilization costs across products cannot be explained perfectly by the product characteristics. As examined later, for example, the RoO, which differ by not only products but also FTAs, may be one kind of such determinants. We further check the performance of our measures on FTA utilization costs. First, the upper panel in Table 5 reports the costs calculated based on the Annual data in 2011, according to the relevant FTA utilization status (i.e., full utilization, no utilization, and partial utilization). As explained in Section 2, our method of calculation differs significantly according to that status. Thus, such a difference may yield significant differences in the calculated costs. The panel shows that, in the median, FTA utilization costs are much higher in "partial" for both China and Korea.
Indeed, the way of calculation will be better in the case of partial utilization since the range of utilization costs does not include zero or infinity in the case of partial utilization as shown in Section 2. Thus, 2,361 US dollars (=76,483 THB) and 3,331
US dollars (=107,935 THB) might be more precise estimates of FTA utilization for exporting from China and Korea, respectively. Second, we examine the differences in FTA utilization costs according to the RoO.
We classify all the RoO into five broad types; CTC, CTC&RVC, CTC/RVC, RVC/SP, and WO. CTC, SP, and WO indicate change-in-tariff classification, specific process, and wholly-obtained, respectively. "/" and "&" indicate "or" and "and", respectively.
"WO" is wholly-obtained rules. 14 RVC rules require exporters to report the prices of each input. Specifically, they need to submit invoices and/or contract documents for each input as attachments, incurring higher costs for collecting the required information. On the other hand, the utilization costs for WO rules will be relatively low because these require exporters to certify only all-or-nothing in production. As a result, we may expect that the utilization costs are higher in RVC-related rules and lower for WO rules. The lower panel in Table 5 reports the FTA utilization costs in 14 The detailed list of the RoO in ACFTA and AKFTA is reported in Table A5 in the Appendix.
method and "Annual" data. We can see the relatively high costs in the case of RVCrelated rules, though for exporting from China, those for the CTC/RVC rules are also high compared with the cases for RVC or RVC/SP. Also, in both cases of exporting from China and Korea, the utilization costs are estimated to be the lowest for WO rules.
Finally, Table 6 reports the FTA utilization costs in 2011 according to industry. We again use the costs based on the "Average" method and "Annual" data. For the median for China and Korea the utilization costs seem relatively low for live animals, vegetable products, and wood products, but transport equipment has relatively high utilization costs. The low costs for live animals might be because most of these costs are subject to WO rules, particularly in the case of AKFTA, that mean exporters incur relatively low utilization costs as found in Table 5 . On the other hand, the reason for the high cost of transport equipment might be because it is necessary to input a relatively large number of parts and components in this industry and thus it costs much more to collect the required information to certify the RoO. 
Concluding Remarks
In this paper, we have measured the cost of FTA utilization for exporting from China and Korea to Thailand. To do that, we employed shipment level Customs data for Thai imports, which enabled us to identify not only the importing firm, source country, and commodity, but also tariff scheme used for such imports. We proposed several measures as a proxy for the FTA utilization costs, including the minimum amount of firm level saving of tariff payments. The median costs for FTA utilization are estimated to be around two thousand US dollars in the case of exporting from China and around one thousand US dollars in the case of exporting from Korea. However, among products with partial FTA utilization, the median of those costs turns out to be around three thousand for exporting from Korea. Nevertheless, our estimates are a little lower than those in previous studies, which showed around three to four thousand US dollars of preference utilization costs in Bangladesh and Chile. Finally, we also found that FTA utilization costs differ by RoO and industry. 
